Resumption of rapid proliferation from lag phase in cultures of Saccharomyces cerevisiae in poor nutrient conditions. Effect of surface and intracellular signalling mechanisms.
Saccharomyces cerevisiae was inoculated into a dilute synthetic minimal medium with glycerol as the carbon source. The number of live cells in the cultures was determined by colony counts on agar plates. Untreated control cells had doubled in number about once at the end of the first week and had gone through eight doublings by the end of the second week. Addition of either 8-bromo-cyclic guanosine monophosphate (8-bromo-cGMP) or human recombinant insulin, made the cells go through 12 and 10 doublings, respectively, by the end of the first week. In contrast, 8-bromo-cyclic adenosine monophosphate (8-bromo-cAMP) had only slight stimulating effects on cell multiplication, but if it was combined with phorbol-12-myristate-13-acetate (PMA) the cells went through about 12 doublings during the first week. Addition of LY 83583, an inhibitor of soluble guanylate cyclase, prevented cell proliferation. Further addition of 8-bromo-cGMP bypassed this inhibition. Singly, bradykinin or PMA did not affect cell multiplication. However, when these two compounds were combined, the cells went through about 10 doublings during the first week. Neither bradykinin, nor PMA had any releasing effect on the inhibition of LY 83583. These results indicate the existence of several routes leading to cell proliferation in wildtype S. cerevisiae cells.